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SEALING DEVICE 

This invention is an additional and/or complementary aspect of the compression- 
expandable plugs described in UK Patent Application 0227985.9. 

The present aspect relates to the ingenious use of compression-expandable plugs to 
seal around and secure mini-tubes in optical fible cable ducts, thus resisting (a) movement of 
the mini-tubes within the ducts, which might damage the fragile optical fibres contained inside 
the mini-tubes, and (b) passage of fluids along the ducts, which fluids might enter and 
contaminate working areas such as manholes, or equipment rooms or enclosures. This use of 
such plugs runs contrary to the expectation that the plug sealing pressure would risk damaging 
the optical fibres, such damage not being an issue with electrical cables. It is therefore 
preferred, according to this aspect of the invention, to provide means for limiting the applied 
plug pressure to levels below those at which damage to the optical cable components becomes 
a significant risk. 

Embodiments of this aspect of the invention will now be described in more detail by 
way of example with reference to the accompanying perspective drawings, in which 
corresponding parts are correspondingly numbered and wherein:- 

Figure 1 shows a plug designed to seal up to five mini -tubes of 10mm diameter in an 
optical fibre duct, and 

Figure 2 shows a plug designed to seal up to ten mini-tubes of 7mm diameter in an 
optical fibre duct, the ducts being omitted in both figures for clarity. The size of the mini- 
tubes is not critical, and the number may be as high as 24 in some sizes. 

Referring to both drawings, a central tubular gasket 3 of flexible elastomer or other 
suitable material, preferably chloroprene rubber, has the desired number of axial passages 3 1 
for receiving the mini -tubes to be sealed and a central axial bore 32 for receiving a 
compression bolt 1. Blank filler rods may be inserted to close any of the gasket passages 
which are not occupied by one of the mini-tubes of the optical fibre cable. The gasket 
passages 31 preferably each have an axially- or lengthwise-extending slit 33 communicating 
laterally with the exterior of the gasket to allow lateral insertion of a mini-tube (omitted for 
clarity) into each passage. 

The axial length of the gasket is not critical, but should be selected by simple triail- and 
error to seal effectively in the conditions encountered in practice. Gasket length's , within the, 
range 50 to 80 mm, preferably 60 to 70 mm, have been found advantageous in practice. -The, 
laterally-extending slits 33 are preferably sloped or curved to enable therh to be positioneci 
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extending in an anti-clockwise sense as viewed looking toward the open end of the duct into 
which the plug is inserted. This anti-clockwise orientation resists undesirable opening of the 
slits by clockwise turning forces which may be transmitted to the gasket during clockwise 
tightening of the gasket compression means, for example as hereinafter described. 

A compression member 2 of relatively rigid moulded plastics or other material, 
preferably polyoxymethylene, is provided at each end of the gasket 3, each compression 
member having recesses 21 corresponding with the passages 31 of the gasket and projections 
25 extending between the recesses 21 to an extent approaching the outer circumference of the 
gasket 3. The compression members also have a central aperture 22, whereby the plug can be 
assembled with a compression bolt 1 of metal or engineering plastics passing through the 
central bore 32 of the gasket and the central apertures 22 of the compression members 
positioned at each end of the gasket. The mini-tubes (not shown) extend through the 
respective passages 31 and recesses 21 of the gasket and compression members in use. 

The plug assembly may then be completed by screwing the long nut 4 onto the thread 
1 1 of the compression bolt 1. The nut 4 may be constructed with a blind threaded bore 31 of 
limited depth in order to limit the applied compression and resulting radial expansion of the 
gasket as the nut and bolt draw the two compression members 2 towards each other. In this 
way, the compression applied to the mini-tubes by the radially expanding gasket may be 
limited to safe levels. 

The plug is preferably inserted into the optical fibre duct, from the open end of which 
the mini^tubes project, by sliding along the mini-tubes after they have been positioned in the 
passages 31 and recesses 21 of the assembled plug. Liquid soap solution, or other suitable 
lubricant, is recommended to assist this operation. An end of the gasket may be marked (B) to 
ensure that it is positioned toward the head of the bolt 1 which is inserted first into the duct, 
thus aligning the preferred sloping or curved slits 33 in the anti-clockwise sense for the 
aforementioned reasons. The bolt head and the bolt-receiving apertures 22 in the compression 
members are preferably formed to prevent rotation of the bolt relative to the compression 
members during tightening of the nut 4. 

The nut 4 is preferably of an external length sufficient to facilitate engaging it by hand 
(initally), or with a suitable spanner or other tool inserted between the mini-tubes extending 
from the plug. The nut can thereby be tightened to compress and seal the gasket inside the 
cable duct, and can subsequently be unscrewed and pulled to loosen and withdraw the plug 
from the duct. The mini-tubes tend to be fairly stiff and could hinder access to shorter nuts or 
necessitate special tools for these purposes. 
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For this additional aspect of the invention, the gasket, and the plug as a whole, may 
incorporate some or all of the features described in . the aforementioned UK Patent Application 
0227985.9; or the arrangements shown in the present illustative drawings may be used; or 
other forms of compression plug may be devised for this inventive use in optical firbre ducts. 
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CLAIMS 

1. Use of a compression-expandable plug providing lateral expansion of an elastomeric 
gasket to seal around mini-tubes within an optical fibre duct, the mini-tubes containing optical 
fibres. 

2. A compression-expandable plug for use according to claim 1, comprising an 
elastomeric gasket having longitudinal passages positionable in use around optical-fibre- 
containing mini-tubes in an optical fibre duct, and means for longitudinally compressing the 
gasket thereby laterally expanding it to exert sealing pressure around the mini-tubes and 
between the mini-tubes and the duct. 

3. Use or plug according to claim 1 or 2, wherein means are provided for limiting the 
longitudinal compression which can be applied to the gasket so as to limit the sealing pressure 
to levels below those likely to damage the optical fibres. 

4. Use or plug according to claim 3, wherein the means for compressing is a nut and bolt 
and the means for limiting the compression is a blind-ended thread in the nut. 

5. Use or plug according to claim 2, 3, or 4, wherein the said passages of the gasket have 
longitudinal slits extending laterally to the exterior of the gasket to allow lateral insertion of 
the said mini-tubes into the passages. 

6. Use or plug according to claim 5, wherein the said slits are sloped or curved in anti- 
clockwise sense as viewed from a first end of the gasket. 

7. Use or plug according to claim 6, wherein the gasket is marked to show an installer 
which end of the gasket to insert first into the duct in order to orient the slits in the said anti- 
clockwise sense as viewed from outside the end of the duct into which the gasket is inserted. 

8. Use or plug according to any preceding claim, wherein the plug incorporates features 
described in UK Patent Application 0227985.9. 

9. Use or plug according to any of claims 1 to 7, wherein the plug incorporates features 
substantially as hereinbefore described with reference to the accompanying drawings: 
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